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1 Overview

The goal of this project is to develop a mobile app capable of generating an
interactive virtual representation of a room. By capturing a series of images
using the device’s camera, the room’s geometry and the camera’s parameters
are jointly estimated. These are then used to recreate an interactive model of
the room. The user can interact with this virtual room by performing tasks
such as inserting furniture models and changing the color of the walls.

Existing implementations of this concept are primarily based on pose
and ground plane estimation. As they lack information about the room’s
geometry, their functionality is limited and the user experience is sub-par.
This project aims to address these issues by utilizing structure from motion
based algorithms to create a more versatile representation.

2 Implementation

The project comprises of the following components:

• Image capture and analysis [iOS]: As the user pans the camera around
the room, this component automatically tracks keypoints, which are
detected using the “Oriented FAST and Rotated BRIEF” (ORB) al-
gorithm [4]. Each processed frame is analyzed for quality by estimat-
ing the fundamental matrix and using RANSAC for detecting inliers.
Qualifying frames are uploaded to the server for further processing.
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• Structure from motion [Server]: The computationally intensive SfM
estimation task is delegated to this remote service. In addition to the
structure, it also estimates the lighting parameters of the scene using
methods described in [3]. This component builds on the existing work
of Stanford’s Computational Vision and Geometry Lab, as described
in [2], [1] and [5].

• Rendering [iOS]: In this final stage, the iOS app uses the parameters
estimated by the server to render the reconstructed version of the room.
It provides an interactive interface using which the user can manipulate
the scene.
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